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Introduction 

On September 9, 2016, the Center for Toxicology and Environmental Health, L.L.C. (CTEH~) initiated air monitoring 

in support of response efforts to the gasoline release in Shelby County, AL. This report presents the real-time air 

monitoring data recorded from September 16 2016 17:00 to September 17, 2016 05:00 CDT. 

Real-Time Air Monitoring1 

Real-time air monitoring was conducted to evaluate the potential airborne presence of gasoline-associated 

consti tuents, if any, during response operations. All instrumentation was calibrated at least once per day or per 

manufacturer's recommendations. Target analytes were measured as total volatile organic compounds (VOCs). 

oxygen, benzene, and flammability as the percent of the lower explosive limit (LEL) using remote telemetering 

RAESystems· AreaRAEs, hand-held instruments such as RAESystems· MultiRAE Pro/Plus' and UltraRAEs, as well as 

Gastec· colorimetric detection tubes. 

During this monitoring period, four benzene and six VOC action level exceedances were recorded during worker 

activity monitoring, including instantaneous VOC and benzene readings which were recorded above the action 

level. When necessary, workers egressed the area in accordance with the approved sampling and analysis plan. 

Table 1, below, presents the results of real-t ime air monitoring using hand-held instruments. Maps of the incident 

site location and locations of hand-held real-time air monitoring readings are provided in Appendix I. 

t Rrnl-limr air monitoring rrftrr to tbr 111r of bnnd·brld inJ/nunmls Ibn/ protidr tunr-iniimtllllltOIIS rmdit(~J of ott airoomr dxmir11! roncmlralion JJ-ilho11llhr nud for 

la/Jomlory attalpis. 
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Location Category 

Worker Activi ty 
Monitoring 

Site Characterization 

Table 1: Hand-Held Real-Time Air Monitoring Summary1 

September 16, 2016 17:00 to September 17, 2016 05:00 

Count of Count of 
Analyte Instrument Readings Detections 

Benzene Ultra RAE 35 5 

MultiRAE Plus 58 0 
%LEL 

MultiRAE Pro 46 0 

MultiRAE Plus 3 2 
0 2 

Mult iRAE Pro 2 2 

Mult iRAE Plus 57 2 
VOCs 

MultiRAE Pro 57 16 

Benzene Ultra RAE 4 1 

LEL MultiRAE Pro 8 5 

voc MultiRAE Pro 8 8 

Range of Detections2.3 

0.5-1.9 ppm 

<1% 

<1% 

20.9-20.9% 

20.9-20.9% 

1.7- 1.7 ppm 

0.2-159 ppm 

11.05 - 11.05 ppm 

4-25% 

1-512 ppm 

1 Plrnsr Nolr: Tbr dolo diJpft!)'td in 1/x oliOI'f loblr hOJ nolundttgollr romplrtr QC ono~·siJ and 11 prmn!rd in o prrliminory jom1ol. 
!,\fax11num drtrttions pmrdtd l!J thr ''<"symbol art ronsidtrtd 11011-drlrrtions brlou• tlx 1111/mmmt/umt of drttrtion (111D) l'olur to 1/x right. 
J.\ 1mnbtrs art tlx rou• mlurs, 110 rorrrtlion fortors hol't brrn opplird. 

During this monitoring period remote telemetering equipment recorded 5445 detections of VOCs above the CTEH 

established action level of 30 ppm and 45 detections of LEL above the CTEH established action level of 10% (3% as 

raw values on LEL sensors). 

Table 2 (below) summarizes remote telemetering Area RAE data for this monitoring period. For this reporting period 

AreaRAE monitoring data may contain drift events2• Appendix I and Appendix II include location maps and graphs 

for remote telemetering data, respectively. 4 

! Drift is difimd as ill!)' intnfimrct inthr PI D's or drttrochrmirol It/I.Jori abili() to ommitrb· rtport tlx tollctllfrtJiioll of o rhtmira! in thr otmosphrrr. Humidi()·. rapid 

ln11prrot11rr rhm~~tJ, and romptrJIIIiJrd bollrriu art tXtimplu of ron111101t soums of dnjl. 
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Table 2: Remote Telemetering Real-time Air Monitoring Summaryl.3 

September 16, 2016 17:00 to September 16, 2016 05:00 

Count of Count of 

Unit Location Description Analyte Readings Detect ions Range of Detections2 

LEL 2624 62 1.1-8.9% 

AR01 2A Compressors 02 2624 2624 20.9- 21.3% 

voc 2624 2427 0.1 - 1408.5 ppm 

LEL 26 0 <1 % 

AR03 
West of Release 

0 2 26 
Site/Near Stopple 1 

26 20.9- 21.5 % 

voc 26 16 0.2 - 38.5 ppm 

LEL 2453 0 <1% 

AR04 2A Frac Tank Staging 0 2 2453 2453 20.9-20.9% 

voc 2453 1904 0.1- 63.7 ppm 

LEL 630 0 <1% 

AR05 2A Recovery 02 630 630 20.9- 21.5% 

VOC 630 386 0.1-117.5 ppm 

LEL 1993 164 1.2-4.2% 

AR06 
East of Release 

02 1993 1993 20.9- 22.2% 
Site/Near Stopple 2 

voc 1993 1642 0.1 - 100.4 ppm 

LEL 2583 0 <1 % 

AR07 2B Recovery 02 2583 2583 20.9- 21.1% 

voc 2583 1012 0.1- 142.6 ppm 

LEL 2651 44 1.2 - 22.3 % 

AR08 
Ma in Staging Area Frac 

0 2 2651 2651 20.9- 21.3% 
Tanks voc 2651 288 0.1- 947.5 ppm 

LEL 1499 2 1.5-3.9% 

AR09 Release Site 02 1499 1499 20.5-20.9% 

voc 1499 1292 0.1-131.6 ppm 

On path between LEL 2603 0 <1% 

ARlO Recovery 2A and 02 2603 2603 20.9 -20.9% 

Recovery 2B. voc 2603 2572 0.1- 343.2 ppm 

LEL 1976 0 <1% 

ARll 
Main Staging Entrance 

0 2 1976 1976 20.9- 21.2% 
East of TRG checkpoint 

voc 1976 0 <0.1 ppm 

TRG Checkpoint 2 - LEL 1214 0 <1 % 

AR13 
access to stopple 1, 0 2 1214 1214 20.9-21.5% 
Recovery 2A and 2A 

1.3- 1.3 ppm 
Frac Tank Staging Area. voc 1214 1 

LEL 1443 0 <1% 

AR14 
Cab of excavator at 

0 2 1443 1443 20.5- 20.9% 
release site 

VOC 1443 1443 1. 7 - 149.4 ppm 

1 P/rou note: The data displqytd bert btu nOi tmdefl,OIIe tO!I!f>ltlt Q / 1/ QC anafpis ami is pmmltd ina prrhinintiiJ'formal. 

!Maxim11111 dmrrions prmded I?;• rhe "< "synbol are ron1idmd a/ the limit of demrion (LoO) vabtt to rbe rigbr. 

1/.EL and VOC I'Oiua orr ra"' t'tllua. rorrrtlionfarlors bm't! not bmt applied 
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Appendix I: 
Site Location, Hand-Held Real-Time 

Air Monitoring Location, and 

Remote Telemetering Air Monitoring 

Location Maps 
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- Radio-telemetering Real-time Air Monitoring Station Locations 
CR-91 Event 9/ 17/2016 

N ProJPct 108465 I\ Cloerlt Colonoal Popelone 
~ locatoon Shrlb'( County. LA 

Radio-telemetering Station 

E) Release Site 



- Manually-Logged Real -Time Reading Locations 
CR-91 Event I 09/16/2016 17:00- 09/17/2016 05:00 

'GPS coordinatos oro approximate 

N PrOJCCl !0846~ J.. Chenl Colonoal Popelone 
~ locat•on. ShPiby County, Al 

E:J Release Site 

0 Real-Time Reading Location 

~ ArtificiaiPath 

Ponds 



- Manually-Logged Real -Time Readings I Benzene 
CR-91 Event I 09/16/2016 17:00 - 09/17/2016 05:00 

"GPS coordinotos oro approximate 

N ProJect. 108465 
~ C'ocnt. Colonoall' pel•ne 
~ locatton: Shelb1• County, Al 

Ponds 

Real-Time Benzene Reading (PPM) 
0 <0.1 

• 0.05 - 0.25 

0 0.26-0.49 

0 > 0.50 



- Manually-Logged Real -Time Readings I LEL 
CR-91 Event I 09/16/2016 17:00- 09/17/2016 05:00 

"GPS coordinates aro approximate 

N PrOJCC!. 10846'> 
J.\ Cloent ColonoJI Popelrne 
~ locatron· Sh~lb; County, AL 

Ponds 

Real-Time LEL Reading (%) 

0 <0.1 

• 1- 10 

0 11 - 30 

0 >30 



- Manually-Logged Real -Time Readings I VOC 
CR-91 Event I 09/16/2016 17:00- 09/17/2016 05:00 

"GPS coordinatos oro approximate 

N ProJect: 108•16'> 
~ Cl!enr: Colon.dl Popelone 
~ Loc;Jlio". Shelby Cou"lY. AL 

Ponds 

Real-Time VOC Reading (PPM) 
0 <0.1 

• 0.1-29.9 

0 30.0 - 299.9 

0 >300.0 



Appendix II: 
Remote Telemetering Ai r Mon itori ng 

Graphs 

'iid:t 

2016-09-17 Pogt 6 oj6 



c;1 
c 
"-

8 
c 
0 
~ 

<{ 
<V~ E .., 

.. I 

1:. 
~ 

e 
!' 

~ -
" :> " 

~ - ~ .. 
'I> t,j h 

'· : 

!.: 

- -

: 

·, 
!1: ... ... .... ... "• .... ... 

' 

, 

.. .' 

.. .. 
' .. '? ' ' .. 

~ 



-. ~ - .. .. 'l'l .. .. ~· 

~ ( . 
:; .... ~ 

' 
.. - 'i 

" . ><; .. .. 

.: 
~ 

-: 

.. 

:' 

•. : 

. 

- ..... .-

. 
: 

.. 
~ 

c 
, 

'• 



.... , 
I Jj . ' 
I 

,. 
i! 
.; 

5 ' "" 

\ 
-~ -
t 

I 
.. 
{ 

.} I 
-l I 1 
-~ 

I 
) { 

/ 

.... 
J 

I 
1 • .> 

d. 1 : .... 
?. 

\ \ J 
.{ 

{ '~'" 
1, 

.j 
0 

) 
.1', 
'• ., 

~) ! 
j 

·--.L"" 

i 
, "'') 

-~ 
,.;:~ . 

. .. 
{ ) u ~ .. 

0 -.; 
> l I ,( ·.~. j ·-: ~. ;, 
01 I c 
c I 
0 

~ I ~ 
c 
0 
2 ~ ~ I 

< 
d! 
E - - : 

" '-' -- . 
<e .... \"'dd l'ldd >'ldd l'~dd Wdd 1'/dd '''dd V<dd ,.,dd 1'/dd ... dd OJ 
0:: 
V1 
c 

='-' ' Ql' 
OJ -
aJ~ 

E " ~ d!_ . a; ·: 1 ·, -· 1-' --
<:J , .... 
0 

~· ';. E -- -Ql 
0:: ..- ·: . : 



CR-91 Event- Shelby County, AL 

Preliminary Air Monitoring Summary 

September 17, 2016 05:00-17:00 

Prepared by 

Center for Toxicology and Environmental Health, L.L.C. (CTEH~) 

On Behalf of Colonial Pipeline 

Sound ScientifiC Solutions 



Introduction 

On September 9, 2016, the Center for Toxicology and Environmental Health, L.L.C. (CTEH®) in itiated air monitoring 

in support of response efforts to the gasoline release in Shelby County, AL. This report presents the rea l-time air 

monitoring data recorded from September 17 2016 05:00 to September 17, 2016 17:00 COT. 

Real-Time Air Monitoring1 

Real-time air monitoring was conducted to evaluate the potential airborne presence of gasoline-associated 

constituents, if any, during response operations. All instrumentation was calibrated at least once per day or per 

manufacturer's recommendations. Target analytes were measured as total volati le organic compounds (VOCs), 

oxygen, benzene, and flammabil ity as the percent of the lower explosive limit (LEL) using remote telemetering 

RAESystems· AreaRAEs, hand-held instruments such as RAESystems· MultiRAE Pro/Plus' and UltraRAEs, as well as 

Gastec· colorimetric detection tubes. 

During this monitoring period, two LEL, six benzene, and 21 VOC action level exceedances were recorded during 

worker activity monitoring, including instantaneous VOC and benzene readings which were recorded above the 

action level. When necessary, workers egressed the area in accordance with the approved sampling and analysis 

plan. 

Table 1, below, presents the resu lts of real-time air monitoring using hand-held instruments. Maps of the incident 

site location and locations of hand-held rea l-time air monitoring readings are provided in Appendix I. 

' Rrol-lim~ air moniloring rrftrs lo the 111r of bond-held inslmmmls I hal pronde ntnr-inslanlantOIIS rrodings of on airborne tbemitol tontmlmlion wilhou/lb~ need for 
labomlo']' ana/pi!. 
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Location Category 

Worker Activity 
Monitoring 

Site Characterization 

Table 1: Hand-Held Real-Time Air Monitoring Summaryl 

September 17, 2016 05:00 to September 17, 201617:00 

Count of Count of 
Analyte Instrument Readings Detections 

Benzene Ultra RAE 35 5 

MultiRAE Plus 58 0 
%LEL 

M ult iRAE Pro 46 0 

MultiRAE Plus 3 2 
0 2 

MultiRAE Pro 2 2 

MultiRAE Plus 57 2 
VOCs 

MultiRAE Pro 57 16 

Benzene Ultra RAE 4 1 

LEL Mult iRAE Pro 8 5 

voc MultiRAE Pro 8 8 

1ii3U 

Range of Detections2·3 

0.5 - 1.9 ppm 

<1 % 

<1 % 

20.9 - 20.9 % 

20.9-20.9 % 

1.7 - 1.7 ppm 

0.2 · 159 ppm 

11.05 - 11.05 ppm 

4-25 % 

1 -512ppm 
1 Plrast ;\"otr: Tlx data diJpiO)rd i11tbe abotY table bas notundtf}!.OIIt rompktr QC a11abtis a11d is prrsmlrd i11 a prrliminal) formal. 
!.\fa>o:imlllll ddrrtio11J prrrrdtd I!] lbr ''< "!)!!lbol orr romidtT'fd tJOII·dtlrrllons brlou• lbt iuslnmmttlimil of drtrrlion (LoD) /'Ollie to lbr rigbt. 
JNumbrrs orr the rau• I'Oinrs, 110 romrlion Jartors hot't brm applird. 

During this mon itoring period remote telemeter ing equipment recorded 5445 detections of VOCs above the CTEH 

established action level of 30 ppm and 45 detections of LEL above the CTEH established action level of 10% (3% as 

raw values on LEL sensors). 

Table 2 (below) summarizes remote telemetering Area RAE data for this monitoring period . For this reporting period 

AreaRAE monitoring data m ay contain drift events2• Appendix I and Appendix II include location maps and graphs 

for remote telemetering data, respectively. 4 

! Dnft is difinrd as at!J intriftmur tnt/, PI f)'s or rlrrtrrxlxmiral srnsori obi/if) to 11rmmlrl} rrporttlx ronrrnlmlirm of 11 rhnmrnl itJ lhr 11/mosphm. 1-/umidil). rapid 

lrmprmturr rhongts, and rompromiud bollrrirs af'f txomplrs of rommon sourm of drift. 
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Table 2: Remote Telemetering Real-time Air Monitoring Summary1,3 

September 17, 2016 05:00 to September 17, 201617:00 

Count of Count of 
Unit Location Description Analyte Readings Detections Range of Detections2 

LEL 2372 0 <1% 

AR01 2A Compressors 02 2372 2372 20.9-20.9% 

voc 2372 2012 0.1 - 300.2 ppm 

LEL 2489 0 <1% 

AR03 
West of Release 

02 2489 2453 20.9 - 20.9% 
Site/Near Stopple 1 

voc 2489 1608 0.1-4.6 ppm 

LEL 2476 0 <1% 

AR04 2A Frac Tank Staging 02 2476 2476 20.9-20.9% 

voc 2476 909 0.1 - 6.8 ppm 

LEL 2527 3 1.3 -3.1% 

AROS 2A Recovery 0 2 2527 2527 20.9 - 21.4% 

voc 2527 1687 0.1 - 98.8 ppm 

LEL 2319 0 <1% 

AR06 
East of Release 

02 2319 2319 20.9-20.9% 
Site/Near Stopple 2 

voc 2319 616 0.1 - 63.6 ppm 

LEL 2485 0 <1% 

AR07 2B Recovery 0 2 2485 2485 20.9 - 21.2% 

voc 2485 1317 0.1- 12.2 ppm 

LEL 2503 0 <1% 

AR08 
Main Staging Area Frac 

0 2 2503 2503 20.4 - 20.9% 
Tanks 

voc 2503 2500 0.1 -109.5 ppm 

LEL 2514 0 <1% 

AR09 Release Site 0 2 2514 2514 20.9 - 20.9% 

voc 2514 525 0.1 - 71.1 ppm 

On path between LEL 2177 0 <1% 

AR l O Recovery 2A and Oz 2177 2101 20.9 - 21.3% 
Recovery 2B. voc 2177 0 <0.1 ppm 

LEL 2090 0 <1% 

ARll 
Main Staging Entrance 

0 2 54 54 20.9-20.9% 
East of TRG checkpoint 

voc 2090 107 0.1- 0.4 ppm 

TRG Checkpoint 2 - LEL 2006 0 <1% 

AR13 
access to stopple 1, 02 2006 2006 20.9 - 20.9% 
Recovery 2A and 2A 

0.1- 1.5 ppm Frac Tank Staging Area. voc 2006 2005 

LEL 2534 0 <1% 

AR14 
Cab of excavator at 

0 2 2534 2534 20.9 - 20.9% 
release site 

voc 2534 2534 0.6-59 ppm 
I PlraJt 110/t: Thr dolo di!plfD'td hm btU no/ tmdtf!,OIIr rofllplr!t Q A / QC mutfpiJ o11d is pmmtrd i11 a prrlimi11ary JomJ(J/. 

!Mo>.inllll/1 drtectio11J prmded i!J· thr "< "!JI!Ibo/ ore ro11sidmd ott& limit of &trrlioll (LoD) I'OIIIt to the right. 

JLEL o11d VOC vo/ti(J ore raw volu<J, rorrtrlioll jortors h01¥! not brrn opplird. 
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Appendix 1: 
Site Location, Hand-Held Real-Time 

Air Monitoring Location, and 

Remote Telemetering Air Monitoring 

Location Maps 
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- Radio-telemetering Real -time Air Monitoring Station Locations 
CR-91 Event 9/17/2016 

N f'roJect 108465 

A Cltent Colontal Popeltne 
locatton· ShPib•( County, lA 

Radio-telemetering Station 

(1 Release Site 



- Manual ly-Logged Real -Time Reading Locations 
CR-91 Event I 09/17/2016 05:00-09/17/2016 17:00 

'GPS coordinates aro approximate 

N ProJect· 108465 

A 
Chent: Colono~l Popelone 

lo,_;)loon: Shelb, County, Al 

0 Real-Time Reading Location 
~ ArtificiaiPath 

Ponds 



- Manually-Logged Real -Time Readings I Benzene 
CR-91 Event I 09/17/2016 05:00 - 09/17/2016 17:00 

'GPS coordinates are approxlmat11 

Ponds 

N PrOJeCt : 108465 

A Cl1ent : Colonial Pipel1ne 
locat•on Shelby County, Al 

Real-Time Benzene Reading (PPM) 
0 <0.1 

• 0.05-0.25 
0 0.26- 0.49 
0 > 0.50 



mm Manually-Logged Real-Time Readings I LEL 
CR-91 Event I 09/17/2016 OS :00 - 09/17/2016 17:00 

'GPS coordinoros oro opproximoro 

N ProJect 108465 
1'1 Cltem Colon,al P,pel1ne 
~ Locat,on· Shelby County, Al 

Ponds 
Real-Time LEL Reading(%) 

0 <0.1 

• 1 - 10 

0 11 - 30 

0 >30 



- Manual ly-Logged Real -Time Readings I VOC 
CR-91 Event I 09/17/ 2016 05:00-09/17/2016 17:00 

"GPS coordmstss aro approJCimato 

Ponds 

N PrOJCt t 108465 

A 
Cloent: Colon iJI Popelme 

Locatoon Shelby County, AL 

Real-Time VOC Reading (PPM) 
0 <0.1 
• 0.1-29.9 

0 30.0 - 299.9 
0 >300.0 



Appendix II: 
Remote Telemetering Air Monitoring 

Graphs 
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Introduction 

On September 9, 2016, the Center for Toxicology and Environmental Health, l.l.C. (CTEHe) initiated air monitoring 
in support of response efforts to the gasoline release in Shelby County, AL. This report presents the real-time air 
monitoring data recorded from September 17 2016 17:00 to September 18, 2016 05:00 COT. 

Real-Time Air Monitoring1 

Real-time air monitoring was conducted to evaluate the potential airborne presence of gasoline-associated 
constituents, if any, during response operat ions. All instrumentation was calibrated at least once per day or per 
manufacturer's recomme ndations. Target analytes were measured as total volatile organic compounds (VOCs), 
oxygen, benzene, and flammability as the percent of the lower explosive limit (LEL) using remote telemetering 
RAESystems· AreaRAEs, hand-held instruments such as RAESystems· Multi RAE Pro/Plus' and UltraRAEs, as well as 
Gastec· colorimetric detection tubes. 

During this monitoring period, two LELand six VOC action level exceedances were recorded during worker activity 
monitonng, including instantaneous VOC and benzene readings which were recorded above the action level. When 
necessary, workers egressed the area in accordance with the approved sampling and analysis plan. 

Table 1, below, presents the results of real-time air monitoring using hand-held instruments. Maps of the incident 
site location and locations of hand-held real-time air monitoring readings are provided in Appendix I. 

' Rral-lifllr air monitoring n:ftrs to the"" of hand-hr!tl inJimmmii tbot proridt 1/((Jr·iJJJ/an/aJJtOIIJ rradi"!l of all airbomr dxmiral ronrmlmliOfl uitbollllbr nud for 
ftJboroiOf) anafJiis. 
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Locat ion Category 

Worker Activi ty 
Monitoring 

Si te Characteriza tion 

Table 1: Hand-Held Real-Time Air Monitoring Summary1 

September 17,201617:00 to September 18, 2016 05:00 

Count of Count of 
Analyte Inst rument Readings Detections 

Gastec #121L 1 0 
Benzene 

Ultra RAE 73 10 

MultiRAE Plus 55 0 
%LEL 

Mult iRAE Pro 149 3 

0 2 Mult iRAE Pro 2 2 

Mult iRAE Plus 47 5 
VOCs 

MultiRAE Pro 159 57 

%LEL MultiRAE Pro 3 2 

voc Mult iRAE Pro 3 3 

Range of Oetect ions2.3 

<0.05 ppm 

0.05 - 0.3 ppm 

<1 % 

3-6 % 

20.9- 20.9% 

0.1-9ppm 

0.1-638 ppm 

4-8 % 

125- 352.8 ppm 
1 Plrasr ;\ 'otr: Tht data displqJrd 111 tlx a/}()t'f tablr bas 1101 undrtgont ror~tplrft QC annf)liJ and is prrsmtrd ilt a prrlimtnai)·Jomtat. 
1,\fa.vifllllflf drrrttions prtt:rdrd I{) rbr "< "[)'lflbol orr rorwdrrrd non-dttutiorulxlou• tlx 1111tmmmt limit of drttttton (LoD) I'Oiur to tbr ngbt. 
1i\!umbrrs orr tbt rmr t•nluu. 110 rorrrrtion fnrfon bot~ bmt applird. 

During this monitoring period remote telemetering equipment recorded 7851 detections of VOCs above the CTEH 
established action level of 30 ppm and 11 detections of LEL above the CTEH established action level of 10% (3% as 

raw values on LEL sensors). 

Table 2 (below) summarizes remote telemetering Area RAE data for this monitoring period. For this reporting period 
AreaRAE monitoring data may contain drift events2. Appendix I and Appendix II include location maps and graphs 

for remote telemetering data, respectively. 4 

l Drift is dtjir.rd tJJ tJ'!) inwfrmr" in tlx PI D i or rlr.-rro.iumkal unsori abili() ro ac..-:~rau!J rrport rlu .-on.-rnrrarion of a dxmiral in tb, almorpbm. 1/umidi!). rapid 
tr!11fJffalurr rbangu, and rompromiJtd balltntJ orr rxompks of rorllntOII sourrrs of dnft. 
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Table 2: Remote Telemetering Real-time Air Monitoring Summory1•3 

September 17, 2016 17:00 to September 18, 2016 05:00 

Count of Count of 
Unit location Description Analyte Readings Detections Range of Detections2 

LEL 8382 38 1.1 - 4.9% 
AR01 2A Compressors 02 8382 8382 20.9-20.9% 

voc 8382 6867 0.1 - 276.5 ppm 
LEL 7315 0 <1% 

AR04 2A Frac Tank Staging 02 7315 7315 20.9-20.9% 
voc 7315 7315 0.2- 105.4 ppm 
LEL 8464 0 <1% 

AR05 2A Recovery 0 2 8464 8464 20.9-20.9% 
voc 8464 1908 0.1- 24.5 ppm 
LEL 7397 0 <1% 

AR06 
East of Release 

0 2 7397 7397 20.9- 21.4% Si te/Near Stopple 2 
voc 7397 4208 0.1- 123.7 ppm 
LEL 8368 0 <1% 

AR07 26 Recovery 0 2 8368 8368 20.9- 20.9% 
voc 8368 3779 0.1- 14.8 ppm 

LEL 7242 0 <1% 
AR08 

Main Staging Area Frac 
0 2 7242 7242 20.9-20.9 % Tanks 
voc 7242 7242 0.5 - 736.4 ppm 

LEL 8382 0 <1% 
AR09 Release Site 02 8382 8382 20.9-20.9% 

voc 8382 8382 4.8 - 166.7 ppm 

On path between LEL 8380 0 <1% 
ARlO Recovery 2A and 0 2 8380 8380 20.9 - 20.9% 

Recovery 2B. voc 8380 5279 0.1 - 123.5 ppm 

LEL 8398 0 <1% 
AR11 

Main Staging Entrance 
02 8398 8398 20.9- 20.9 % East of TRG checkpoint 
voc 8398 0 <0.1 ppm 

LEL 2380 0 <1% AS12 Boom Site 112 
VOC 2380 1 0.3 ppm 

TRG Checkpoint 2 - LEL 8390 0 <1% 

AR13 
access to stopple 1, 0 2 8390 8390 20.9- 20.9% 
Recovery 2A and 2A 

0.3-2.1 ppm Frac Tank Staging Area . voc 8390 8390 

LEL 7815 0 <1% 
AR14 

Cab of excavator at 
0 2 release site 7815 7815 20.9-20.9% 

voc 7815 7815 0.7 - 30.1 ppm 
1 PltaJt /tOft: Tht dolo dispk[Jrd bm ha1 not undtrgont rontp!tlt QA/ QC anal) sis and is pmrnlrd in a prrlintinary jor111al. 
!.\Jaxinmm dtttrtions prtadtd I!) the "< "l)tnbol art ronsidtrtd at tht limit of drtrrlion (uD) l'nlut to tht right. 
1 I ELand I 'OC twlms art mu· l'nlurs. roTTrflion fnrtors bon: not bun applitd. 
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Appendix 1: 
Site Location, Hand-Held Rea l-Time 

Air Monitoring Locat ion, and 

Remote Telemetering Air Monitoring 

Location Maps 
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- Radio-telemetering Real-time Air Monitoring Station Locations 
CR-91 Event 9/18/2016 

N Pro1ect 108465 
11. Chent Colon1al P1pel•ne 
~ Location. ShPiby County, lll 

• Radio-telemetering Station 

[) Release Site 
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- Manual ly-Logged Real-Time Reading Locations 
CR-91 Event I 09/17/2016 17:00-09/17/2016 05:00 

'GPS coordinates oro opproxlmoto 

N PrOJPCt : !08465 
~ Cllf'nt Colontal P•pellne 
~ Locatoon Shelby County, Al 

0 Real-Time Reading Location 
~ ArtificiaiPath 

Ponds 



- Manually-Logged Real-Time Readings I Benzene 
CR-91 Event I 09/17/201617:00 - 09/17/2016 05:00 

'GPS ooord111ates are approx1mete 

Ponds 

N I'IOJect~ 108465 

A 
Chcnt Co:onial Pope line 

locatoon Shrlby County, AL 

Real-Time Benzene Reading (PPM) 
0 <0.1 

• 0.05-0.25 
0 0.26-0.49 
0 > 0.50 



- Manually-Logged Real -Time Readings I LEL 
CR-91 Event I 09/17/2016 17:00 -09/17/2016 05:00 

'GPS coordinates aro approximate 

N Project; 108465 

A 
Cl ent Co o,oal Pop.:-lone 

locatoon She by County. Al 

Ponds 
Real-Time LEL Reading(%) 

0 <0.1 

• 1 - 10 

0 11 - 30 

0 >30 



- Manually-Logged Real-Time Readings I VOC 
CR-91 Event I 09/17/2016 17:00-09/17/2016 05:00 

'GPS coordinates oro approximoto 

N ProJPCl: 10846~ 
~ Cloent. Colonoal Popehne 
~ Location Shelby Count\\ AL 

Ponds 

Real-Time VOC Reading (PPM) 
0 <0.1 

• 0.1 - 29.9 
0 30.0- 299.9 
0 >300.0 



Appendix II: 
Remote Telemetering Air Monitoring 

Graphs 
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CR-91 Event- Shelby County, AL 

Preliminary Air Monitoring Summary 

September 18, 2016 17:00 
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On Behalf of Colonial Pipeline 
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Introduction 

On September 9, 2016, the Center for Toxicology and Environmental Health, L.L.C. (CTEH*) initiated air monitoring 
in support of response efforts to the gasoline release in Shelby County, AL. This report presents the rea l-time air 
monitoring data recorded from September 18 2016 05:00 to September 18, 2016 17:00 COT. 

Real-Time Air Monitoring1 

Real-time air monitoring was conducted to evaluate the potential airborne presence of gasoline-associated 
constituents, if any, during response operations. All instrumentat ion was calibrated at least once per day or per 
manufacturer's recommendations. Target ana lytes were measured as total volatile organic compounds {VOCs), 
oxygen, benzene, and flammability as the percent of the lower explosive limit (LEL) using remote telemetering 
RAESystems· AreaRAEs, hand-held instruments such as RAESystems· MultiRAE Pro/Plus' and UltraRAEs, as well as 
Gastec· colorimetric detection tubes. 

During this monitoring period, eight benzene, five LELand nine VOC action level exceedances were recorded during 
worker activity monitoring, including instantaneous VOC and benzene readings which were recorded above the 
action level. When necessary, workers egressed the area in accordance with the approved sampling and analysis 
plan. 

Table 1, below, presents the results of rea l-time air monitoring using hand-held instruments. Maps of the incident 
site location and locations of hand-held real-time air monitoring readings are provided in Appendix I. 

1 lval-limt air 11/oniloring rrfrrs lo tlx 111r of band-lxld inslm!llmls Ibn/ proridt llttJr-itlllanlalltOIIJ rradings ojtm nirbomt d!t111iral rotJUJJiralirm uilbolll lbt JJttd for 
loboraiOI)' allafyru. 

20T6-09-18 Pa.gelof6 



Location Category 

Worker Activity 
Monitoring 

Community 

Site Characterization 

Table 1: Hand-Held Real-Time Air Monitoring Summary1 

September 18, 2016 05:00 to September 18, 201617:00 

Count of Count of 
Analyte Instrument Readings Detections 
Benzene Ultra RAE 108 18 

Gasoline Gastec #lOll 3 0 

Hexane Gastec #102L 3 0 

Mu ltiRAE Plus 33 0 
%LEL 

MultiRAE Pro 183 5 

Gastec 11122 2 0 
Toluene 

Gastec lt1 22L 2 0 

MultiRAE Plus 37 13 
VOCs 

MultiRAE Pro 183 51 

Xylene Gastec 11123 2 0 

LEL Mult iRAE Pro 2 0 

voc Mult iRAE Pro 2 0 

Benzene UltraRAE 5 2 

%LEL Mult iRAE Pro 5 2 

voc MultiRAE Pro 6 5 

'iii :I 

Range of Detections2•3 

0.05 - 300 ppm 

<5 ppm 

<1 ppm 

<1 % 

4-20 % 

<1 ppm 

<0.5 ppm 

0.1-17.1 ppm 

0.1 - 1900 ppm 

<1 ppm 

<1 % 

<0.1 ppm 

5-100 ppm 

11-56% 

6.5- 1250 ppm 
1 Plrt~sr Nolt: Tht data diJPit!J·td in lbt abOI't lablr ha1 no/Jtndtrgonr romplrlt QC anof>sis tmd iJ prrsmltd tit 11 prrlinrinory JoroJal. 
l,\faximum dt:utions prr:rdtd ~ tht "< "!J'mbol orr ronsidtrrd non-dtltrlioru btlou•lbt inslmmml limil of dtlmion (LJD) t•olflt lo tbt right. 
Jj\ 'umbtrs orr lbt rau• m!fltJ, no rorrr((iOII for/on hm't btm applitd. 

During this monitoring period remote telemetering equipment recorded 5060 detections of VOCs above the CTEH 
established act ion level of 30 ppm and 14 detections of LEL above the CTEH established action level of 10% (3% as 
raw values on LEL sensors). 

Table 2 (below) summarizes remote telemetering Area RAE data for this monitoring period. For this reporting period 
Area RAE monitoring data may contain drift events2• Appendix I and Appendix II include location maps and graphs 
for remote telemetering data, respectively. 4 

l Drift is dfjintd OJ Ot!J interjtmtet in 1/x PlD 's or tltrlrorbemiralsmsori ability to af(Urultb· rtp0111ht ronmtlration of a rbtmiral in the almosphtrt. Humidity. rapid 
lmtprralurr rhongu. and rompromisrd ballrriu arr txamplu of rommon somrrs of drift. 

2016.fJ9-18 p,w J of6 



c;;aa 
Table 2: Remote Telemetering Real-time Air Monitoring Summory1•3 

September 18, 2016 05:00 to September 18, 201617:00 

Count of Count of 
Unit Locat ion Descript ion Analyte Readings Detections Range of Detections2 

LEL 5258 95 1.2-5% 
AR01 2A Compressors 02 5258 5258 20.9- 21.6% 

voc 5258 4691 0.1 - 423.8 ppm 
LEL 8133 0 <1 % 

AR04 2A Frac Tank Staging 02 8133 8133 20.9-20.9% 
voc 8133 5171 0.1- 57.6 ppm 
LEL 6301 0 <1 % 

AR05 2A Recovery 02 6301 6301 20.9- 20.9% 
voc 6301 2491 0.1- 45.1 ppm 

LEL 8290 0 <1% 
AR06 

East of Release 
0 2 8290 8290 20.9-21.9% Site/Near Stopple 2 
voc 8290 2655 0.1-46 ppm 

LEL 8070 0 <1% 
AR07 2B Recovery 02 8070 8070 20.9-20.9% 

VOC 8070 4976 0.1 - 78.6 ppm 

LEL 8119 0 <1% 
AR08 

Main Staging Area Frac 
0 2 8119 8119 20.5- 21.3% Tanks 
VOC 8119 5755 0.1- 35.6 ppm 

LEL 8354 0 <1% 
AR09 Release Site 02 8354 8354 20.7-20.9% 

voc 8354 4560 0.1- 118.1 ppm 

On path between LEL 8133 0 <1% 
ARlO Recovery 2A and 02 8133 8133 20.4 - 20.9% 

Recovery 2B. voc 8133 6428 0.1 - 157.2 ppm 

LEL 6485 0 <1% 
AR11 

Main Staging Entrance 
0 2 6485 6485 20.9 -20.9% East of TRG checkpoint 
voc 6485 0 <0.1 ppm 

AR12 Boom Site lt2 
LEL 2740 0 <1% 
voc 2740 27 0.1-0.1 ppm 

TRG Checkpoint 2 - LEL 8100 0 <1% 

AR13 
access to stopple 1, 0 2 8100 8100 20.9- 21.3 % 
Recovery 2A and 2A 

0.1 - 0.9 ppm Frac Tank Staging Area. voc 8100 4109 

LEL 4054 0 <1% 
AR14 

Cab of excavator at 
0 2 4054 4054 20.9-20.9% release si te 
voc 4054 99 0.1-5.6 ppm 

1PitaJt nolt: Tbe data diJpkD·rd brrr bas nof11ndr1lflnt rompltlr QA/QC ana/pis and i1 prmnltd in a prtlimillaiJ'forlllaf. 
1t\Jaximllm tktMion1 prtctdtd I?;• tbr "< "!JIIIbolart t'Oitlidmd ot tht limit of drlfl1io11 (LoD) I'OUif ltJ tbt rig/JI. 
Jf..EL tmd VOC I'OIIIu art raw t•alurs, rorrrrtion farlors boa: not bun applitd. 



Appendix 1: 
Site Location, Hand-Held Real-Time 

Air Monitoring Location, and 

Remote Telemetering Air Monitoring 

Location Maps 
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- Radio-telemetering Real -time Air Monitoring Station Locations 
CR-91 Event 9/18/2016 

N l'rowct: 108465 

A Client: Colon•al P•pcllne 
locat•on· Shelby County, LA 

• Radio-telemetering Station 

EJ Release Site 

CJ Ponds 
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- Manually-Logged Real-Time Reading Locations 
CR-91 Event I 09/18/2016 05:00-09/18/2016 17:00 

"GPS coordmatos oro approximate 

N Project: 10846~ 

A Client Coloma I Popeline 
Locatoon. Shelby County, AL 

(:1 Release Site 

0 Real-Time Reading Location 
._. ArtificiaiPath 

Ponds 



- Manually-Logged Real-Time Readings I Benzene 
CR-91 Event I 09/18/2016 05:00 - 09/18/2016 17:00 

'GPS coordinates oro apptt))llmate 

N Pro,ect · 108465 
J... Client Colon'al Popel one 
~ Loca tion: Shelby Coumv. AL 

Ponds 

Rea l-Time Benzene Reading (PPM) 
0 <0.1 

• 0.05- 0.25 
0 0.26-0.49 
0 > 0.50 



- Manually-Logged Real-Time Readings I LEL 
CR-91 Event I 09/18/2016 05:00-09/18/2016 17:00 

'GPS coordinates are approxiTTiate 

N Pro1ect· 108465 
J:... C'ient. Colonial Popeltne 
~ Locauon: Shelby County, Al 

Ponds 

Real-Time LEL Reading(%) 
0 <0.1 

• 1- 10 
0 11 -30 

0 >30 



- Manually-Logged Real-Time Readings I VOC 
CR-91 Event I 09/18/2016 OS :00 - 09/18/2016 17:00 

'GPS coordinates are approximate 

N PrOJect ; 108~65 
~ Client Colonial PopeJ,ne 
~ l ocatoon: Shelby County, Al 

Ponds 

Real-Time VOC Reading (PPM) 
0 <0.1 
• 0.1 - 29.9 
0 30.0 - 299.9 
0 >300.0 



Appendix II: 
Remote Telemetering Air Monitoring 

Graphs 

lii#:i 

2016.()9-18 Pogr6 of6 



-~ .J ~~ 

1 
~ I 

~ .. . 
. ·.J I 

j 
) I I : 

. - l J 

I 
- .. ) 

1 l -· 1 
~ . ~ 

J 
.. _, 

1 I 
·' 

1 ' . -~~ . 

1 l l : ! I ~ 
I } I >. I 

I 1 ' ; 

j ~ ~~J 1 . 
I 

1 ·;, . I -~ ~1, 
E 

.- "' I --. . 
0 

~ l j 3 ~ 

I \ 

j 
~ ·. 

I --...... I -~:i 
~ .. I 

• ~~!.'"' I I 
~ 

5 
' 1 ... . ., 

..J ::~;; 

I 
;; ... -
~ j ::; u 

0 
> '=1 - j ~ 
0' 

i ) ~ 
, J 0 :-t 

! i ~ J c. J 

1 
·. -0 " ..) 

i -2 
~ ! 

~ 

-< ~ 
<1.J '. E . 
~ = . -. 

~ = - 11 ~ ~ "' 
. • c -- ' ~ -- - -

' - -
~ 

~'tdd t'Vdd .... 't'Jdcf fldd Vidd ·~del tldd l"lldd ~'Vdd l"'ldd .. .. CJ . -0: 
C> 

" <:: 
' . a; 

w 
Q) 

-E ' ~ <1.J . 
~ ~ CJ ~ -1-- ~ e t ~ 

: . .. -:. 
0 " ·-. 

' E :. - ·- : C>' t o:e; :::> 
' 



c 
QJ 
Cl 
>
X 

0 

O'l 
c 
0 .... 
c 
c 
::2 

~ 0 z 
'lo 

~ 
t 
" < ., 
~ 

; ., 

"! " ? ~ 

"' "' 
~ 
' 
"' c 

"' B ~ 

~ 
~ 
" ~ 

.. b 
v .. ... 

'· " ·- :s ~ 
' tr ., .. 

:> ., [' :<! ;! 0 R. 0 "· -
~. "' % .. 

~ 

; ... :: 1 .;: 
'· 
-~ ~ ~ 
~ 

& ~ ..,. 
~ 

.. 
..... · ' 

1>. 

.5 ~tj " ... 
'8 ~ c c ;; .. ~ 

·< ., 

8 
~ 

;i; 
0 

?i 
,j. 

0 

" 'f. 
"" :€ 
e; 
·.;· 

8 
~ 
..; 

iii 
~ 
c 

~ 

~ 
:!: "' ~ 
~ ~ 

Q 

8 
~ 
"' " "' ~ 
a 

8 
0 
.; 

~ :u 
~ 
0 

8 .... 
0 

'"' ~ 
~ 
~ ,, ., 

' 
<> " "' ~ 0 .;: ~ "' r 

% "' "" "' 'lo 

•. < 
"-
~ 

<> 
o>. "-
c £ J i 

., 

" !t .;; ' ~ 
.. 

" r 
., 

] , 
~-

~ 
R " ;;· 

f ' i: c. -· 
' ': -:; 
~ ::: "' , 'f. ~ ~ ., ;; 

f: 
~ 
;.> .... ... .. 3 c 
-< ;;. 





CR-91 Event- Shelby County, AL 

Preliminary Air Monitoring Summary 

September 19, 2016 05:00 

Prepared by 

Center for Toxicology and Environmental Health, L.L.C. (CTEH IIP) 

On Behalf of Colonial Pipeline 

~ C~NT£R FOR TOXICOLOGY liilllilll 4,.,0 ' l'tY IDO NM(tfTAl W(A Ll W, l l C 

Sound Sc1entif1c Solutions 



c;;aa 
Introduction 
On September 9, 2016, the Center for Toxicology and Environmental Health, L.L.C. (CTEH«>) initiated air monitoring 
in support of response efforts to the gasoline release in Shelby County, AL. This report presents the real-time air 
monitoring data recorded from September 18 201617:00 to September 19, 2016 05:00 CDT. 

Real-Time Air Monitoring1 

Real-time air monitoring was conducted to evaluate the potential airborne presence of gasoline-associated 
constituents, if any, during response operations. All instrumentation was calibrated at least once per day or per 
manufacturer's recommendations. Target ana lytes were measured as total volatile organic compounds (VOCs), 
oxygen, benzene, and flammability as the percent of the lower explosive limit (LEL) using remote telemetering 
RAESystems· AreaRAEs, hand-held instruments such as RAESystems· Multi RAE Pro/Plus' and UltraRAEs, as well as 
Gastec" colorimetric detection tubes. 

During this monitoring period, fou r benzene, one LELand 13 VOC action level exceedances were recorded during 
worker activity monitoring, including instantaneous VOC and benzene readings which were recorded above the 
action level. When necessary, workers egressed the area in accordance with the approved sampling and ana lysis 
plan. 

Table 1, below, presents the results of real-time air monitoring using hand-held instruments. Maps of the incident 
site location and locations of hand-held real-time air monitoring readings are provided in Appendix I. 

1 Rral-timr air mMiloring nfen to the UJt of hand-htld tnJ/romrniJ tho/ pro11dr nror-tnJiontonrouJ rroding1 of on oirbomr rhemiral rrmrmtration without the nerd for lahomtory anafyJis. 

2016.(}9-19 Pagr 2 of6 



Location Category 

Worker Activity 
Monitoring 

Site Characterizat ion 

Table 1: Hand-Held Real-Time Air Monitoring Summory1 

September 18, 2016 17:00 to September 19, 2016 05:00 
Count of Count of 

Analyte Instrument Readings Detections 
Benzene Ultra RAE 76 32 

%LEL MultiRAE Plus 27 0 

MultiRAE Pro 163 1 

VOCs MultiRAE Plus 26 11 

MultiRAE Pro 176 118 
Xylene Gastec #123 1 0 
Benzene Ultra RAE 4 2 
%LEL MultiRAE Pro 6 2 
voc MultiRAE Pro 6 6 

Range of Detections2
•
3 

0.05 - 6.6 ppm 

<1% 

7-7% 

0.4- 12.8 ppm 

0.1-440 ppm 

<1 ppm 

6-160 ppm 

4 - 8% 

0.9- 4999.9 ppm4 1 Pkare Nole: The data dirp!O)·ed 111/he abo~~ table has nOIJIIIdef}!.OIIt romplele QC anab•sis and is prmnlrd in a prruimiuuy formal. 1Ma.x:imum delutions prrrrdtd If)' lbt "< "!Jmbol orr rottudmd ttOtt·dtltt/10/tJ behw Jhe 11/Jinm~tnllimil of dtltrlton (I ,oD) value /o lhe n!,hl. JNumbert orr lhe raw ~·alue.s, 110 romrlion jar/on ba:oe bun applied. 
'VOC sensor up~r dtlerlionlimil for Jbt Multi/VIE Pro is 5000 ppm. 

During this monitoring period remote telemetering equipment recorded 2235 detections of VOCs above the CTEH 
established action level of 30 ppm and 3 detections of LEL above the CTEH established action level of 10% (3% as 
raw values on LEL sensors). 

Table 2 (below) summarizes remote telemetering Area RAE data for this monitoring period. For this reporting period AreaRAE monitoring data may contain drift events2• Appendix I and Appendix II include location maps and graphs 
for remote telemetering data, respectively. 4 

1 Dnft is dtjintd OJ O'!) inwftrrtt« in 1he PID i or tlt11rorhemwtl stnsori abilil) ro armraub• rrpot1 rht ronrtntration of n rhenl/{nl in lht almorphm. f l11midi!)•, rapid lt!ltptralllrr rhnngu. and rompromisrd balltrie.s orr examplu o/ trJ/1111/0II sotlfru o/ drifl. 
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c;;§a 
Table 2: Remote Telemetering Real-time Air Monitoring Summory1.3 

September 18, 2016 17:00 to September 19, 2016 05:00 

Count of Count of 
Unit Location Description Analyte Readings Detections Range of Detections2 

LEL 2761 22 1.1-4% 
AR01 2A Compressors 02 2761 2761 20.9-20.9% 

voc 2761 2672 0.1- 302.1 ppm 
LEL 2761 0 <1% 

AR04 2A Frac Tank Staging 02 2761 2761 20.9- 21.3% 
voc 2761 2581 0.1- 70.9 ppm 
LEL 2743 0 <1% 

AR05 2A Recovery 02 2743 2743 20.9- 20.9% 
voc 2743 2681 0.1-63.7 ppm 
LEL 2814 0 <1% 

AR06 
East of Release 

02 2814 2814 20.9- 22% Site/Near Stopple 2 
voc 2814 2631 0.1-87 ppm 

LEL 2827 0 <1% 
AR07 2B Recovery 02 2827 2827 20.9 - 20.9 % 

voc 2827 2336 0.1- 23.4 ppm 
LEL 2747 0 <1% 

AR08 
Main Staging Area Frac 

02 2747 2747 20.9- 21.3% Tanks 
VOC 2747 2024 0.1 - 44.2 ppm 
LEL 2740 12 1.2-4.9% 

AR09 Release Site 02 2740 2740 20.5- 20.9% 
voc 2740 1906 0.1 - 107.9 ppm 

On path between LEL 2784 0 <1% 
ARlO Recovery 2A and 02 2784 2784 20.9-21.2% 

Recovery 28. voc 2784 2760 0.1 - 99.9 ppm 
LEL 2726 0 <1% 

ARll 
Main Staging Entrance 

02 2726 2726 20.9-20.9% East of TRG checkpoint 
voc 2726 973 0 .1- 18.4 ppm 

LEL 2503 0 <1% AR12 Boom Site 11 2 voc 2503 301 0.1-1.5 ppm 
TRG Checkpoint 2 - LEL 2684 0 <1% 

AR13 
access to stopple 1, 02 2684 2684 20.9-20.9% Recovery 2A and 2A 
Frac Ta nk Staging Area. voc 2684 1114 0.1- 13.1 ppm 

LEL 2739 0 <1% 
AR14 

Cab of excavator at 
02 2739 2739 20.9- 20.9% release si te 
VOC 2739 2607 0.1 - 55.5 ppm 

1 PltaJt 110/t: Tht data di.Jpkryrd hm hOJ IIOiundt'l,OIIt rompkte QA/ QC anolytis and u prmnltd in o prrlimi11ory fomral. 
1Maximum tkttcriom prrtttkd ly tht "<"!)mho/ orr roJUidurd al rbllimit of dmrtion {LoD) valut '" tht nght. 
1 LEL and VOC vo!utJ orr row t•o/ua, romrlion far tors h01-e no/ brm opplitd. 
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·Appendix 1: 
Site Location, Hand-Held Rea l-Time 

Air Monitoring Location, and 

Remote Telemetering Air Monitoring 

Location Maps 
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Graphs 
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- Manually-Logged Real-Time Reading Locations 
CR-91 Event I 09/18/2016 17:00- 09/19/2016 05:00 

'GPS coordmates nre approx•mato 

N ProJect. 108465 
~ Client Colonial Pipelme 
~ Location. Shelby County, Ill 

(:1 Release Site 

0 Real-Time Reading Location 
.,. ArtificiaiPath 

Ponds 



- Manually-Logged Real-Time Readings I Benzene 
CR-91 Event I 09/18/2016 17:00 - 09/19/2016 05:00 

·GPS coordmate& ore approximate 

N ProJect: 108465 i'l Client: Colonial Ptpel,ne 
~ Locat10n: Shelby County, Al 

Ponds 

Real-Time Benzene Reading (PPM) 
0 <0.1 

• 0.05-0.25 
0 0.26-0.49 
0 > 0.50 



- Manually-Logged Real-Time Readings I LEL 
CR-91 Event I 09/18/2016 17:00 -09/19/2016 05:00 

'GPS coordmales are appnmmalc 

N ProJeCt. 10846:. 

A 
Cloent Colonial P1pehne 

Locauon: Shelby County, AL 

Ponds 

Real-Time LEL Reading (%) 
0 <0.1 

• 1- 10 

0 11 - 30 
0 >30 



- Manually-Logged Real-Time Readings I VOC 
CR-91 Event I 09/18/2016 17:00 - 09/19/2016 05:00 

"GPS coordmares are approximate 

N ProJeCt 108465 J\ Client: Colonial P1pehne 
~ locat ion. Shelby County, AL 

Ponds 

Real-Time VOC Reading (PPM) 
0 <0.1 

• 0.1-29.9 

0 30.0 - 299.9 
0 >300.0 
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Introduction 

On September 9, 2016, the Center for Toxicology and Environmental Health, L.L.C. (CTEH 41 ) initiated air monitoring 
in support of response efforts to the gasoline release in Shelby County, AL. This report presents the rea l-time air 
monitoring data recorded from September 19 2016 05:00 to September 20, 2016 05:00 COT. 

Real-Time Air Monitoring1 

Real-time air monitoring was conducted to evaluate the potential airborne presence of gasoline-associated 
constituents, if any, during response operations. All instrumentation was calibrated at least once per day or per 
manufacturer's recommendations. Target ana lytes were measured as total volatile organic compounds (VOCs), 
oxygen, benzene, gasoline, hexane, naphthalene, xylene, and flammability as the percent of the lower explosive 
limit (LEL) using remote telemetering RAESystems· AreaRAEs, hand-held instruments such as RAESystems· MultiRAE 
Pro/Plus' and UltraRAEs, as well as Gastec· colorimetric detection tubes. 

During this monitoring period, six benzene, two LEL, and 15 VOC detections were recorded above the action level 
concentration during worker activity monitoring. During those instances when detections were sustained, workers 
were either wearing respiratory protection, or egressed the area in accordance with the approved sampling and 
analysis plan. 

Table 1, below, presents the results of real-t ime air monitoring using hand-held instruments. Maps of the incident 
site location and locations of hand-held real-time air monitoring readings are provided in Appendix I. 

1 Real-time air monitoring refers to the use of hand-held mstrumems that provide ne:~r-mstantaneous re:~dmgs of :1n airborne chcmic:~l concentration without the need for laboratory an:~lysis. 
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Location Category 

Worker Activity 
Monitoring 

Table 1: Hand-Held Real-Time Air Monitoring Summary1 

September 19, 2016 05:00 to September 20, 2016 05:00 
Count of Count of 

Analyte Instrument Readings Detections 
Benzene Ultra RAE 160 23 

Gasoline Gastec #lOll 10 0 

Hexane Gastec #102L 8 0 

MultiRAE Plus 147 0 %LEL 
MultiRAE Pro 267 2 

Naphthalene Gastec 1160 2 0 

Gastec #122 8 0 Toluene 
Gastec #122L 1 0 

MultiRAE Plus 133 16 VOCs 
MultiRAE Pro 306 126 

Xylene Gastec #123 9 0 

Range of Detections2.3 

0.05 - 4.1 ppm 

<5 ppm 

<1 ppm 

<1 % 

4-9% 

<0.1 ppm 

<1 ppm 

<0.5 ppm 

0.1 - 31.4 ppm 

0.02 - 700 ppm 

<1 ppm 1Piease Note: The data displayed in the above table has not undergone complete QC analysis and is p resented in a preliminary format. 
21\laximum detections preceded by the"<" •rmbol arc con>~dcrcd non-detecuons below the mstrumcnt limit of detection (LoD) value ro the right. 
3 umbers arc the raw values, no correction factors have been applied. 

In addition to worker activity monitoring, remote telemetering equipment established as an early warning system 
recorded 14 detections of VOCs above the site-specific action level o f 300 ppm and 3 detect ions of LEL above the 
LEL action level of 10% (3% as raw values on LEL sensors). Table 2 (below) summarizes remote telemetering Area RAE 
data for this monitoring period, which may contain drift events2

. Appendix I and Appendix II include location maps 
and graphs for remote telemetering data, respectively. 

2 D rift tS defined as any interference in the PI D's or electrochemical scn~or's ability to accurately repon the concentra tion of a chemical in the atmosphere. Humidity, rapid rcmperarure changes, and comprom1scd bancncs arc examples of common sources of drift. 
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Table 2: Remote Telemetering Real-time Air Monitoring Summoryl.3 

September 19, 2016 05:00 to September 20, 2016 05:00 

Count of Count of 
Unit Location Description Analyte Readings Detections Range of Detections2 

LEL 4531 10 1.1- 3.4% 
AR01 2A Recovery Oz 1836 1836 20.9- 21.2% 

voc 4531 4002 0.1 - 701.2 ppm 

LEL 5179 0 <1% 
AR04 2A Frac Tank Staging 02 1306 1306 20.9-20.9% 

voc 5179 2410 0.1 - 45.4 ppm 

LEL 2282 0 <1% 
AR05 2A Compressors Oz 1356 1356 20.9-20.9% 

voc 2282 1627 0.1- 141.4 ppm 

LEL 5325 0 <1% 
AR06 

East of Release 
Oz 757 757 20.9- 21.1% Site/Near Stopple 2 
voc 5325 3694 0.1- 189.3 ppm 

LEL 5094 0 <1% 
AR07 2B Recovery Oz 1634 1634 20.9-20.9 % 

voc 5094 3946 0.1- 88.1 ppm 

LEL 5185 0 <1% 
AR08 

Main Staging Area Frac 
Oz 867 867 20.9-20.9% Tanks 
VOC 5185 2063 0.1-13.1 ppm 

LEL 3669 0 <1% 
AR09 Release Site Oz 3669 3669 20.4- 20.9% 

voc 3669 2838 0.1 - 402 ppm 

On path between LEL 4329 0 <1% 
ARlO Recovery 2A and Oz 1365 1365 20.9-20.9% 

Recovery 2B. VOC 4329 2941 0.1- 100.5 ppm 
LEL 5131 0 <1 % 

ARll 
Main Staging Entrance 

Oz 1176 1176 20.9- 20.9% East of TRG checkpoint 
voc 5131 1503 0.1- 12.7 ppm 

LEL 5758 0 <1% 
AR12 Boom Sit e #2 Oz 2902 2902 20.9- 21.4% 

voc 5758 1235 0.1- 1.8 ppm 
TRG Checkpoint 2 - LEL 5116 0 <1% 

AR13 
access to stopple 1, Oz 1250 1250 20.5-20.9% Recovery 2A and 2A 
Frac Tank Staging Area. voc 5116 1547 0.1 - 12.2 ppm 

LEL 4801 0 <1% 
AR14 

Cab of excavator at 
Oz 844 844 20.9-20.9% release site 
voc 4801 2411 0.1- 31.7 ppm 

•Please note: The data displayed here h~s nor undergone complete QA/ QC analysis and is presented in a preliminary format. 
21\<!aximum detections preceded by the"<" symbol arc (Onsidcrcd :u the limit of detection (l.oD) value to the right. 
JLEL and VOC values arc raw values, correction factors have not been applied. 
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Appendix 1: 
Site Location, Hand-Held Real-Time 

Air Monitoring Location, and 

Remote Telemetering Air Mon itori ng 

Location Maps 
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- Radio-telemetering Real-time Air Monitoring Station Locations CR-91 Event 9/ 20/2016 
N P<OJect !08465 J... Client Coloma! Pipeline 
~ Locatmn: Shelby County, l A 
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- Manually-Logged Real -Time Reading Locations 
CR-91 Event I 09/19/2016 05:00 - 09/20/2016 05:00 

'GPS coordmstes are approximate 

N PrOJeCt 108465 

A 
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- Manually-Logged Real-Time Readings I Benzene CR-91 Event I 09/19/2016 05:00-09/20/2016 05:00 

'GP$ coordmates are opprorimate 

N ProJ('Ct: 1084&5 J.. Client : Colonial Pooehne 
~ Locatoon Shelby County, Al 

Ponds 

Real-Time Benzene Reading (PPM) 
0 <0.1 

• 0.05-0.25 
0 0.26-0.49 
0 > 0.50 



- Manually-Logged Real -Time Readings I LEL 
CR-91 Event I 09/19/2016 05:00- 09/20/2016 05:00 

'GPS coordmetes nro approximate 

N oro)ecl 108465 J\ Client: Colonial P1pehne 
~ Locauon· Shelby Countv. Al 

Ponds 

Real-Time LEL Reading (%) 

0 <0.1 

• 1- 10 

0 11 - 30 

0 >30 



- Manually-Logged Real-Time Readings I VOC CR-91 Event I 09/19/2016 05:00-09/20/2016 05:00 

'GPS coordmates are approximate 

N ProJect: 108465 1\ Chen!. Coloma! Popel one 
~ Location· Shelby County. Al 

Ponds 

Real-Time VOC Reading (PPM) 
0 <0.1 
• 0.1-29.9 
0 30.0 - 299.9 
0 >300.0 
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Introduction 

On September 9, 2016, the Center for Toxicology and Environmental Health, L.L.C. (CTEH* ) initiated air monitoring 
in support of response efforts to the gasoline release in Shelby County, AL. This report presents the real-t ime air 
monitoring data recorded from September 21 2016 05:00 to September 22, 2016 05:00 CDT. 

Real-Time Air Monitoring1 

Real-time air monitoring was conducted to evaluate the potential airborne presence of gasoline-associated 
constituents, if any, during response operations. All instrumentation was calibrated at least once per day or per 
manufacturer's recommendations. Target analytes were measured as total volatile organic compounds (VOCs), 
oxygen, benzene, gasoline, hexane, naphthalene, xylene, and flammability as the percent of the lower explosive 
limit (LEL) using remote telemetering RAESystems" AreaRAEs, hand-held instruments such as RAESystems" Multi RAE 
Pro/Plus' and UltraRAEs, as well as Gastec· colorimetric detection tubes. 

During this monitoring period, eight benzene, one LEL, and 12 VOC detections were recorded above the action level 
concentration during worker activity monitoring. During those instances when detections were sustained, workers 
were either wearing respiratory protection, or egressed the area in accordance with the approved sampling and 
analysis plan. 

Table 1, below, presents the results of real-time air monitoring using hand-held instruments. Maps of the incident 
site location and locations of hand-held real-time air monitoring readings are provided in Appendix I. 

1 ReaJ.time :Ur monito ring refers tO the use of hand-held instntments that provide ncar·instnnwncous readings o f an airborne chemicaJ concentr:\lion without the need fo r laboratory :uulysis. 
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Location Category 

Worker Activity 
M onitoring 

Site Characterization 

Community 

Table 1: Hand-Held Real-Time Air Monitoring Summory1 

September 21, 2016 05:00 to September 22, 2016 05:00 
Count of Count of 

Analyte Instrument Readings Detections 
Benzene Ultra RAE 155 33 
Gasoline Gastec #lOl l 6 2 
Hexane Gastec lt102L 6 1 

MultiRAE Plus 90 1 %LEL 
MultiRAE Pro 253 0 

Naphthalene Gastec 1160 1 0 

Gastec #122 3 2 Toluene 
Gastec lt122L 4 0 

MultiRAE Plus 78 16 voc 
MultiRAE Pro 281 130 

Xylene Gast ec #123 6 1 

Benzene UltraRAE 1 1 

%LEL MultiRAE Pro 5 0 
VOCs MultiRAE Pro 7 7 

%LEL MultiRAE Plus 1 0 
VOCs Mult iRAE Plus 1 0 

1$1311 

Range of Detections2.3 

0.05- 4.9 ppm 

10-10 ppm 

4ppm 

8 % 

<1% 

<0.1 ppm 

5- 5 ppm 

<0.5 ppm 

0.3-95 ppm 

0.1 - 500 ppm 

3 ppm 

1 ppm 

<1% 

25.5 - 100.6 ppm 

<1% 

<0.1 ppm 1Picnse Note: The data displnycd in the abo,·e table has not undergone complete QC analysis and ts presented 10 a prchminary format. 
21\.J:Iximum dctc.:rions prc.:cdcd br the "<" symbol :uc considered nun-tletccuons below the msuumem hmit of detccuon (LoD) value ro the right. 
3Numbers are d1e raw values, no correction factors ha,·e been applied. 

In addition to worker activity monitoring, remote telemetering equipment established as an early warning system 
recorded no detections of VOCs above the site-specif ic action level o f 300 ppm and 78 detections of LEL above the 
action level of 10% (3% as raw values on LEL sensors). Table 2 (below) summarizes remot e telemetering AreaRAE 
data for this monitoring period, which may contain drift events2• Appendix I and Appendix II include locat ion m aps 
and graphs for remote telemetering data, respectively. 

2 Drift i~ defined as aO)' interference in the PI o·~ or clectrochcmtcal ~cnsor's ability 10 accur.ucly report the concentration of a chemic:tl in the atmosphcrc. Humidity, rapid temperature changes, and compromised bane ric> arc examples of common source~ of drift. 
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Table 2: Remote Telemetering Real-time Air Monitoring Summory1·3 

September 21, 2016 05:00 to September 22, 2016 05:00 

Count of Count of 
Unit Location Description Analyte Readings Detections Range of Detections1 

%LEL 4350 161 3-4.5% AR01 2A Recovery 
voc 4350 1638 0.1- 129.2 ppm 

%LEL 5334 0 <1% 
AR04 2A Frac Tank Staging 

voc 5334 2202 0.1- 14.7 ppm 

%LEL 5396 0 <1% 
AROS 2A Compressors 

voc 5396 915 0.1- 30.4 ppm 

East of Release Site/Near %LEL 5446 0 <1% 
AR06 

Stopple 2 voc 5446 2185 0.1- 158.4 ppm 

%LEL 5019 0 <1% 
AR07 2B Recovery 

voc 5019 3218 0.1- 28.4 ppm 

%LEL 5449 0 <1% 
AR08 Main Staging Area Frac Tanks 

voc 5449 1319 0.1- 15.2 ppm 

%LEL 5454 2 2.5-2.9% 

AR09 Release Site 0 2 5454 5454 20.4-21.5% 

voc 5454 4224 0.1- 283.6 ppm 

On path between Recovery 2A %LEL 5257 0 <1% 
ARlO 

and Recovery 2B. VOC 5257 2948 0.1 - 100.8 ppm 

Main Staging Entrance East of %LEL 4278 0 <1% 
ARll 

TRG checkpoint VOC 4278 1772 0.1-9.5 ppm 

%LEL 5559 0 <1 % 
AR12 Boom Site t12 

voc 5559 2147 0.1-1.9 ppm 

TRG Checkpoint 2 - access to %LEL 5314 0 <1% 
AR13 stopple 1, Recovery 2A and 2A 

Frac Tank Staging Area. voc 5314 1882 0.1-5.8 ppm 

Cab of excavator at release %LEL 5287 0 <1% 
AR14 

site voc 5287 2433 0.1- 34.4 ppm 
1 Please note: The data displayed here has not undergone complete QA/QC :~nalysis and is presented in a prclimmary format. 
l Ma.ximum detections preceded by the"<" symbol arc considered at the limit of detection (LoD) value to the righ t. 
1LEL and VOC values are raw values, correction factors h:~vc not been applied. 
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Appendix 1: 
Site Location, Hand-Held Real-Time 

Air Monitoring Location, and 

Remote Telemetering Air Monitoring 

Location Maps 

c;;§:t 
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- Radio-te lemetering Real-time Air Mon itoring Station Locations CR-91 Event 9/22/2016 
N Project 10846:. J.. Clocnt: Colon •al Pipeline 
~ locat•or Shelby County, LA 

• Radio-telemetering Station 

tl Release Site 



- Manually-Logged Rea l-Time Reading Locations 
CR-91 Event I 09/21/2016 05:00-09/22/2016 05:00 

'GPS coordinates are approximate 

N ProJect: 108'165 

A Client: Co lonial Pipeline 
Location. Shelby County, AL 

E] Release Site 

0 Real-Time Reading Location 
_. ArtificiaiPath 

Ponds 



- Manually-Logged Real -Time Readings I Benzene 
CR-91 Event I 09/21/2016 05:00 -09/22/2016 05:00 

"GPS coordmates arc approrimate 

Ponds 

N Prorect: 108465 

A Cl1ent: Colonial Pipeline 
Location Shelby County, AL 

Real-Time Benzene Reading (PPM) 
<0 <0.05 
• 0.05-0.25 
0 0.26-0.49 
0 > 0.50 



- Manually-Logged Real -Time Readings I Gasoline 
CR-91 Event I 09/21/2016 05:00 - 09/ 22/ 2016 05:00 

'GPS coordinates oro oppro'Ximate 

N PrOJeCt: 108465 

A 
Clien t: Colonial Pipeline 

Locat1on Shelby County, AL 

~ Release Site 

.... Creek/Stream 

Real-Time Gasoline Reading (PPM) 
0 <5 
• 5-30 

0 31- 50 

0 >50 



- Manually-Logged Rea l-Time Readings I Hexane 
CR-91 Event I 09/21/2016 05 :00 -09/22/2016 05:00 

'GPS coordma!es arc apPmnnMc 

N ;>roJect 108465 

A Client: Colonial Ptpelone 
Locatoon Srelby County, AL 

... Creek/Stream 

Real-Time Hexane Reading (PPM) 
0 <1 

• 1-50 

0 50- 100 
0 >100 



- Manually-Logged Real-Time Readings I LEL 
CR-91 Event I 09/21/2016 05:00 - 09/22/2016 05:00 

'GPS coordinates are approximate 

N ProJCCt. 108465 
1:1. Client: Colon•al Pipeline 
~ Locatron: Shelby County, Al 

Ponds 

Real-Time LEL Reading (%) 
0 <1 

• 1- 10 

0 11 - 30 

0 >30 
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Remote Telemetering Real-t ime Air Monitoring I Oxygen 
CR-91 E.ent 19/21/2016('5 00 to 9/22/2016 0459 

Unit I location 

2C 

I.ROq 1 ~el<?ase S1te # 10 

0 

9/2:12016 05 00 9/21/i'Ol609 00 'H21I20 1 (, 13 oo 9121//01617 00 

Date / Time 

9121120:(, i'1 :00 ':l/22/201& 01 00 9/72/ZCn f. os·oo 
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Appendix II: 
Remote Telemetering Air Monitoring 

Graphs 

c;;aa 
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- Manually-Logged Real-Time Readings I VOC 
CR-91 Event I 09/21/2016 05:00-09/22/2016 05:00 

'GPS coordmates are opprox1mate 

N P,o,ec:. 108465 J\ Client: Colon1al P1pellne 
~ locatiOn Shelby County, Al 

Ponds 

Real-Time VOC Reading (PPM) 
0 <0.1 

• 0.1-29.9 

0 30.0- 299.9 
0 >300.0 



rmD Manually-Logged Real-Time Readings I Toluene 
CR-91 Event I 09/21/2016 05:00 - 09/22/2016 05:00 

'GPS coordm/Jies are apprnximoro 

N PrOJeCt 10846S J\ Client · Colon1al P1pehne 
~ ,oca!lon· Shelby Coumy. AL 

.._. Creek/Stream 

Real-Time Toluene Reading (PPM) 
0 <0.5 
• 0.5-20.0 

0 20.5-50.0 
0 >50.0 


